found an elevated risk of melanoma in women who used oral contraceptives for 5 years or more beginning at least 10 years prior to diagnosis of the tumour.
Several studies have examined the putative relationship between use of exogenous estrogens and risk of malignant melanoma. Holly et al. (1983) found women using oral contraceptives for 5 or more years have an elevated risk of superficial spreading melanomas. Adam et al. (1981) found a suggestion of increased risk of melanoma in British women using oral contraceptives for more than 5 years, although the increase was not statistically significant. A further study of California women (Beral et al., 1977) found a higher rate of melanoma in women who used oral contraceptives; most pronounced in women with more than 4 years duration of use. Beral et al. (1984) found an elevated risk of melanoma in women who used oral contraceptives for 5 years or more beginning at least 10 years prior to diagnosis of the tumour.
A number of other studies however have found no consistent association between use of oral contraceptives and risk of melanoma (Bain et al., 1982; Kay, 1981; Helmrich et al., 1983) including the recent large Australian study by Holman et al. (1984) .
Several of the previous studies also reviewed a variety of reproductive factors including age at first birth, number of livebirths and age at menopause, We have conducted a population-based case control of malignant melanoma in Western Canada and this report details our findings on exogenous hormones and reproductive factors in relation to nielanoma risk.
Methods
All histologically confirmed cases of melanoma newly diagnosed in the 4 western provinces of Canada (British Columbia, Alberta, Saskatchewan, Manitoba) were ascertained for the period April 1, 1979 through March 31, 1981 from the provincial cancer registries. Complete details of the subjects, our interview document, and methods of data collection have been described in our previous report (Elwood et al., 1984) .
In the 2 year period, 904 patients with newly diagnosed primary cutaneous melanoma were registered. Four hundred and sixty two were females and comprise the caseload for the present report. Of these 462 cases, 412 were age-eligible for interview (age 20-79 Cases and controls did not differ significantly in respect to marital status (Table I) , however cases had a higher educational attainment than did controls.
Degree of obesity was measured in subjects using Quetelet's index calculated from subjects' weight at interview. Quetelet's Index is a measure of body mass, calculated by dividing the subject's weight in kilograms by the square of her height in metres. No statistically significant differences were seen for all melanomas or for superficial spreading and nodular melanomas when the subtypes were analysed separately. Subjects had also been questioned about body weight in their teens and also 5 years prior to interview. No association was seen with risk of melanoma for Quetelet's indices calculated for these periods.
Because of the possibility of risk of melanoma being related to endogenous hormonal factors, the data was analysed for age at first birth and numbers of livebirths; variables which are important in the aetiology of other hormone related tumours such as breast and ovarian cancer (Brinton et al., 1979; Kelsey et al., 1982; Hildreth et al., 1981) . Univariate analysis demonstrated a significant negative association between risk of melanoma and number of live births (Table II) , which persisted for superficial spreading melanomas even after adjustment for host factors, educational status and age at first birth. Although the trend for nodular melanomas was similar to that of superficial spreading lesions, the association was not statistically significant for this histologic subtype. The initial weak association between age at first birth and risk of melanoma disappeared after adjusting for number of livebirths.
Because of the relatively low reponse rate among controls we were concerned that women in our control group may have had a parity history atypical of the Western Canadian female population. Data was obtained from the 1981 Canadian Census by 5 year age group on ever married Western Canadian women having 0, 1, 2, 3, 4 and 5 + livebirths. Proportions of ever married women with 0, 1-2, 3-4, and 5 + livebirths in our control group were compared with the Western Canadian population after weighting for differences in age structure between the 2 groups of women. Results showed that our control group was quite representative of Western Canadian women for number of liveborn children (Table III) . Several other reproductive factors were examined including age at menarche, age at natural menopause and bilateral oophorectomy (Table IV) . No association was seen for age at menopause. For age at menarche, no association was seen for superficial spreading melanomas. A significantly elevated risk of nodular melanoma in women having menarche at a late age was seen, however, the elevated risk was relatively small after adjustment for host factors and educational status.
Women with prior bilateral oophorectomy appeared to have a significantly lowered risk of melanoma. When melanoma subtypes were examined the association persisted for superficial spreading melanoma. The trend for nodular melanoma appeared to be the reverse of that for superficial spreading lesions, however the risk estimate for nodular lesions was not statistically significant and was based on only 9 cases with bilateral oophorectomy.
Oral contraceptive use was examined in female cases and controls, age (Table V) (Table  VI) . Analysis by histologic subtype showed no association with superficial spreading or nodular lesions for either oral contraceptives or menopausal oestrogens.
Discussion
The recent controversy in the epidemiologic literature regarding melanoma and hormonal factors in females has centred on the use by women of exogenous preparations, viz oral contraceptives and menopausal oestrogens. To date, the evidence concerning these compounds has been divided, with several studies demonstrating an effect from oral contraceptives, and other studies showing no effect.
Our study results show no relationship between the use of oral contraceptives and risk of melanoma. Likewise no association was demonstrated with menopausal oestrogens. The results from the Western Canada Melanoma Study did, however, Female cases in our study were of higher educational status than controls, and hence are thought to be of higher socio-economic status. It is known that women of higher socio-economic status tend to have lower parity. We attempted to control for socio-economic status in our multivariate analyses by including educational status in the model. The only way in which socio-economic status could have confounded our analysis and in fact been responsible for the finding of inverse relationship between risk of melanoma and parity, is if educational status in our women was not a good indicator of true socio-economic status.
The other interesting finding is the suggestion that prior oophorectomy may reduce risk of subsequent superficial spreading melanoma. The only other study which examined this factor found no association with melanoma (Holly et al.. 1983) .
The question as to whether pregnancy and childbirth may influence the survival of patients with melanoma has been a topic of interest for some years, and several studies have found that pregnancies before diagnosis are conducive to a relatively favourable prognosis in melanoma (Shaw et al., 1978 , Hersey et al., 1977 . However, an equal or greater number have found no difference, or a worse survival in women with prior pregnancies (Elwood & Coldman, 1978; Weiss & Flannery, 1978 ; Lee & Hill, 1970) . While the relationship of pregnancy factors with melanoma is presently unclear, to our knowledge no studies to date have found reproductive events to be risk factors in the aetiology of melanoma, with the exception of Holly et al. (1983) .
It is of interest to note that the associations seen in our study with number of pregnancies and bilateral oophorectomy are similar to those seen with breast cancer. In addition there is some evidence that initial diagnosis of either breast cancer or melanoma may put a subject at higher risk for the other tumour (Schoenberg & Christine, 1980; Vaisman et al., 1979) . Many investigations have demonstrated that nulliparous women are at higher risk of breast cancer than parous women (Blot, 1980 , Miller et al., 1980 , MacMahon et al., 1970 , however, there does not appear to be much of an increase in protection afforded by multiple births after the first full term birth (MacMahon et al., 1970 Our finding of an association between bilateral oophorectomy and lowered risk of superficial spreading melanoma is similar to that seen in breast cancer (Feinleib, 1968; Kelsey et al., 1981) . Our findings for nodular melanoma show a different trend but are based on small numbers of cases and the association is not statistically significant.
In conclusion, while it is recognised that oestrogen receptors are present in a proportion of human melanomas (Creagan et al., 1980; Fisher et al., 1976; Posey et al., 1977) , most investigative work in the field of epidemiology has focused on exogenous hormonal preparations such as oral contraceptives and menopausal oestrogens. Our findings suggest that if hormonal variables influence risk of melanoma in women it may be that the factors are endogenous rather than exogenous. 
